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Executive Summary

EXECUTIVE SUMMARY

The Regional Clean Air Incentives MarkeRECLAIM) program was adopted in October 1993
under Regulation XXRECLAIM is a markebased emissions trading program designed to reduce
NOx and SOx missions and includefscilities with NOx or SOx emissions greater than 4 tons
per year. The 2016 Final Air Quality Management Plan (2016 AQMP) included Control Measure
CMB-05: Further NOx Reductions from RECLAIM Assessment (GO to ensure the NOx
RECLAIM program was achieng equivalency with commarahdcontrol rules that are
implementing Best Available Retrofit Control Technology (BARCT) and to generate further NOx
emission reductions at RECLAIM facilities. The adoption resolution for the 2016 AQMP directed
staff to achige five tons per dapf NOx emission reductiaas soon as feasible but no later than
2025, and toransition the RECLAIMprogram to a commarandcontrol regulatory structure
requiringBARCT as soon as practicabténJuly 26, 201The GovernoapprovedCalifornia State
Assembly Bill 617,which required air districts to develop, by January 1, 2019, an expedited
schedule for the implementation of BARCT no later than Decembe2@A3 forindustrial
facilities that are in the State greenhouse gasacagirade program withpriority given toolder
higher polluting sourcethat need to install BARCT

As facilities transition out of NOx RECLAIM, a commadadid-control rule that includes NOx
emission standards that reflect BARCT will be needed for all equipoa¢egories. Rul@117i
Emissions of Oxides of Nitrogen from Glass Melting and Sodium Silicate Furnaces is a cemmand
andcontrol rule for facilities that operate furnaces used in the production of glass and sodium
silicate. Proposed Amended Rule 1T1Emissions from Container Glass Melting and Sodium
Silicate Furnaces (PAR 1117) will update the existing rule to reflect current technologically
achieved emission levels that represent BACRT for NOx and SOx. PAR 1117 will also address
operational concerns reédal to idling, startup, and shutdown of container glass melting and sodium
silicate furnaces by including provisions and limitations for these unique situations. In addition,
provisions that are no longer applicable will be removed.

Of the facilities iINnRECLAIM, two facilities will be affected by PARL117 one container glass
manufactirerandone sodium silicate manufactur@iere are two furnaces operateccantainer

glass facilityand ondurnaceoperated athe sodium silicate facilitythat will be subject to PAR
1117.In addition, PAR 1117 will also incorporate the auxiliary combustion equipment associated
with the containerglass manufacturing lineitially, Rule 1117 applied to theontainer glass
manufactuing processandit did notapply tothe sodium silicate proces#lowever, with the
transition of RECLAIM to a commandndcontrol regulatory structuresodium silicate
manufacturinghas been includemhto PAR 1117since its manufacturing proceisssimilar to
container glass

In 2017, bothcontainer glass and sodium silicate faigk installed new air pollution control
devices (APCB) on each of their furnaces. Althoughe APCDs were installed prido the
adoptionof PAR 1117 their impact on reducing NOand SOxemissions will be evaluated and
includedas part othe rule development procetssensure NOx and SOx emission limits are met
on an ongoing basiBased on the succedsmonstrateah reducing NOxand SO»emission levks,
PAR 1117will reduce the NOx limit fronthe currentule level 0f4.0 Ibsof NOx per ton of glass
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Executive Summary

pulled t00.25Ibs of NOx per ton of glass pullgdr container glasturnacesand 050 Ibs of NOx

per ton ofproductpulled forsodium silicatéurnacesPAR 1117 will also establish a SOx emission

level where no limit had been included previously in the rule. The SOx emission level for container
glass furnaceand the sodium silicate furnae&l be established .1 Ibsof SOx per ton of glass

pulled ba&ed oncurrentpermitted conditionsontained inthe ont ai ner @drnatsos f ac i
Operateand on a level representing Best Available Control Technology limits.

A costeffectiveness analysis was complefed the NOx reduction associated with the 2017
installation of the APCDs #ioth the container glass and sodium silicate faciliissvell as future
requirements pertaining to container glassociatedcombusion equipmentThe overall NOx
reductions ar®.70 tpd andan overallcosteffectiveness 0$3,300 per ton of NOx reducedas
determinedAlthough additional benefits from the reduction of other pollutants are expected, these
additional reductions were nobnsidered at this time.
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Chapter 1

BACKGROUND

In October 1993, Regulation XXRECLAIM was adopted. The purpose of the RECLAIM
program was to provide industry with a flexible, markased approach to reduce NOx and SOx
emissions. Participants were initially allocated RECLAIM Trading Credits (RTC®dban
emissions from their highest production level from 1989 to 1992. With the adoption of RECLAIM,
furnaceghat had been regulated under Rldd 7were exempt from NOx emission standards.

Over the life of RECLAIM, allocations have been reduced twiequiring businesses to either
reduce emissions througtstallation of pollutioncontrols replacement iEquipmenbr processes
change;or purchase RTCdn response to concerns regarding actual emission reductions and
implementation of BARCT under RECLM, Control Measure CMB)5 of the 2016 AQMP
committed to an assessment of the RECLAIM program in order to achieve further NOx emission
reductions of five tons per day, including actiongremsitionthe program and ensure future
equivalency to ammandandcontrol regulationsDuring the adoption of the 2016 AQMP, the
adoptionresolution directed staff to modify Control Measure GliBto achieve the five tons per

day NOx emission reduction as soon as feasible but no later than 2025, and to transition the
RECLAIM program to a commandndcontrol regulatory structure requiring BARd&d&vel
controls as soon as practicable.

In addition, @ July 26,2017, Governor Brown signed AB 617 which addressedvehicular air

pollution. AB 617 wascompanionlegislation to AB 398vhich extendedCa |l i f or-anda 6 s c a
trade program for reducing greenhouse gas emissions from stationary SEECHSAIM

facilities thatarepart ofthe capandtrade progranarenow alsosubject to the requirements of AB

617. AB 617 requires an expedited schedule for implementing BARCT for -eaptrade

facilities. Under AB 617,h e St iadisteabssveredo developa scheduleby January 1, 2019

for the implementation of BARCT nlater than December 31, 202he hidhest prioritywould

be given taolder, higher polluting units thatould need to install retrofit controls.

The October 5, 2018 amendment to Rule 2001 established procedures for facilities to opt out of
RECLAIM provided the equipment at the facility met specifiedecidt

Staff has beem discussionsvith the United States Environmental Protection Agency (USEPA)
onall elements of transitioning RECLAIM sources to a commandcontrol regulatory structure

to ensure that the rules relating to the transivonld be approved into the State Implementation
Plan (SIP). USEPA&xpressed concern over facilities exiting REIM before all commandénd
control and New Source Review (NSR) requiremdraid beeradopted to clearly demonstrate
equivalency to the replaced prograhinerefore, USEPAhasrecommended keeping facilities in
RECLAIM until all the rules associated with ttransition have been adopted and approved into
the SIP.

As aresult, on July 12, 2019, the -@pit provision was removed from Rule 2001 in consideration
of USEPAOGs r ec oowpmehibistatiliiies fnom exatingdthe RECLAIM program.
Until facilities exit RECLAIM, they will continue to be subject to all RECLAIM requirements
including Rule 2005 New Source Review for RECLAIM, for permitting of new or modified
NOx sources that undergo emission increases. In addition, these facilities will aéspuived to

PAR 1117 1-1 March 2020
Preliminary Draft StafReport



Chapter 1

comply with all the requirements in adopted and amended comarahtbntrol rules that apply
to RECLAIM facilities, including the implementation schedules angNOx or SOxlimitations.
Staff will continue to work with I3EPA on NSR for formeRECLAIM facilities as well as on all
the relevant commarandcontrol rules for the RECLAIM transition.

As facilities transition out of RECLAIM, a commasashd-control rule that includes NCand SOx
emission standards that reflect BARCT will be need®8R 1117is a commandndcontrol
Al andi ngo rul e f othat oReEatortdinkt glalssameitimgant iassaciated
combustion equipmenand sodium silicatéurnaces Equipmentat existing RECLAIM facilities
will be required to comply withthe emission standardmd with monitoring, reporting, and
recordkeepingrequirements contained in PAR 111Ih addition, PAR 1117 will address
operational concerns related to idling, startup, and shutdoeantdineiglass meltingand sodium
silicatefurnaces by including provisions and limitations for these situatiéxisting provisions
that are no longer applicable will be removed

REGULATORY HISTORY

OnFebruary 5, 1982he South Coast AQMDB5overning Board adopted Rule 11l Emissions
of Oxides of Nitrogen from Glass Melting Furnacéke rule wasubsequentlamendednceon
January 6, 1984The rule set a single limit for NOx emissioats4.0 Ibs NOx per ton of glass
pulled effective afte December 31, 1992However, therule exempted furnaces used in the
production of glass tableware, flat glass, or fiberglass.

The rulealsoallowed for the use of an alternative emissions control plaraarehergy recovery
NOx emissions factorln addiion, compliance determinationvas made usin@ threehour
averaging procedure unless a continuous emissions maogiwystemwas installed for which a
24-hour averaging coulthenbe used.

In Decembe2015,Regulation XX was amended to implemé&untrol Measure CMB1 of the
2012 Air Quality Management Plan and to further redNOx from RECLAIM facilities. The
amendment implemented NBARCT for various pieces of equipments Adart of the BARCT
assessment, container glass melting and sodiunatgilifurnaces werevaluated and it was
determined to be feasibte reduce NOx emissions by 80%hich was also verified by a third
party consultantin responsé¢o the required NOx allocation reductidmoth container glass and
sodium silicate facilitiegstalled air pollution control equipment to comply with this requirement.

AFFECTED FACILITIES AND EQUIPMENT

PAR 1117impactgwo facilities:a container glass and sodium silie manufacturing facilityBoth
facilitiesare in the RECLAIM program angbaon transitioning out of RECLAIM int@a commané
andcontrol regulatory structuréhey will becomdéormer RECLAIM FacilitiesThere areo other
facilities operating within the jurisdiction of th®outh Coast AQMDthat are equipped with
containerglass meltg or sodium silicatéurnaces or similarly purposed equipmérdt would be
subject to thigproposed amendedle.
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Chapter 1

The container glass facilitpyakescontainers used in the food and beverage industtieperates

two containemglass meltindgurnaces. Each furnace is rated at 68 MMBTU/hr and is equipped with
oxy-fueled burnersThe container glass facilitglsooperatedwo manufacturing line that each
consists ofa main melting furnace whemolten glass is produced arauxiliary combustion
equipmento keep the material flowing to pour stations where the bottles are for@eck the
bottles are formed, they are transportetitoacedor annealing The annealing step relieves any
residual internal stress introduced in the manufacturinggsowhich improves the durability of
bottles.Typically, once the facilitytarts upthe furnaces operate continuouslyyears at a time

The sodium silicate facilitproducesa sodium silicatenaterial ineither solid or aqueous solution
that isusedin a variety of industrial or consumer produdtsoperates one furnace rated at 56.6
MMBTU/hr andit is equipped with loaNOXx burnersThe sodium silicatdurnace is a crosfred
regenerative furnace thayclesits firing from one side to the other, reversing directmm a
periodic basisThe backandforth operation of this furnace allows for waste heat to be recovered
and used to preheat combustion @mproving efficiency and allowing for higher operating
temperaturedJnlike the containerglass facility, the sodium silicate facilityperatedor limited
manufacturing runef up to several monthgith significant down timevhere the furnace isot in
operation between cycles.

PUBLIC PROCESS

The development of PAR 1117 was conducted through a public pré&es$Vorking Group

meeting vas held onAugust 1, 2019 Working Group meetingsypically include staff and
representatives from affected busineseasjronmental groups, public agencies, consultants, and
other interested parties. The purpose of the Working Group meetings is to discuss details of
proposed amendments and to listen to concerns and issues with the objective to build consensus
and resolveékey issues.

Staff has had meetings with stakeholders and has conducted multiple sitat ieits facilitiesas
part of this rulemaking procesSince this rule affects only two facilitiestaff decided it would be
more beneficial and efficient to adds specific issues with the facilities individually in lieu of
conductingmultiple working group meetingé. public workshop is scheduled for March 19, 2020.
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Chapter 2

INTRODUCTION

Staff conducted an assessmenthef NOxand SOxemission limit under Rulé117to determine

if it is still representative @ARCT for similar types of combustion equipmeBARCT analyses

are periodically performed for equipment categories to assess technological changes that may
reflect a lower emission limiRule 1117 wasdopted in 1982 ankdst amended in 1984. Since

that time,NOx emissionlimits for similar types of combustion equipmegegnerallyhave been
establishedower than the current limgontained in Rule 1117he lower limits have beeatue to

the evolution of burner design atiee addition ofemissioncontrol systems

Under California Health and Safety Ccglé0406, BARCT is defined as:

fé an emission | imitation that i s based on
taking into account environmental, energy, and econonpaats by each class or category
of source. o

TheBARCT assessmelfior this rule developmemionsistedf a multistep analysisthe firstfour

steps represent the technology assessnkaérst, saff evaluatedcurrent South CoasAQMD
regulatoryrequirementsthen assessed emission limits for existing unitsthadsurveyed other

air districts and agenciesutsideof the South CoasA QMD6é s j ur i sdiemissioon t o
limits thatexist for similar equipmentn the finalstepof the technolgy assessmengtaffassessl

pollution control technologie® determine what degree of reduction could be achiedabkbe

affected sourced costeffectiveness analysis thenconductedBased on thevaluation if the
information, initialBARCT emission limitsare recommended

Figure 2-1: BARCT Analysis Approach

Assess South /

Coast AQMD El_ni?%sion Regulatory Pollution BARCT
Regulatory Limits of Requirements Control Effecti Emission
Requirements Existing Units Technologies eclive ISS|
Analysis Limit

Technology Assessment
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BARCT ANALYSIS APPROACH

Assesment ofSouth CoasAQMD Requlatory Requirements

For this first step of the BARCT analysis, staff reviewed both existing South Coast AQMD Rule
1117 and recent permittingctivities. Last amended in 1984, Rule 1117 currently limits NOx
emissions to 4.0 Ibs of NOx per ton of glass pulled and has no SOx emission limits. Although Rule
1117 applies to glass melting furnaces, it exempts emissions from furnaces used to melt glass
produce glass tableware, flat glass, and fiberglass. Rule 1117 specifically does not include, nor
does it explicitly preclude, the operation of a sodium silicate furnace. There are currently no glass
melting furnaces outside of RECLAIM that are subjedRule 1117.

Assesment ofEmission Limits of Existing Units

The currenpermit forthe container glass facilityontainsa NOx emission limit of 1.5 [bs NOx

per ton of glass pulledlhe permitlimit was predicated on the addition of a postnbustion
control system designed to provide at leas®@6 reduction of NOx emissions in the exhaust gas
exiting from the furnace. The posiobombustion control system that was selected and installed was
a ceramiecbased catalyst system manufactured bynier. Additional consideration in selecting
the permit limit waslsoinfluenced by what other air districasd jurisdiction$ad determined to

be attainable.

Thecont ai ner gdrnitalso cdntaigsia SOxtemigsion limit of 1.1db8IOx per ton

of glas pulled. The SOx emissiolimit was establishedbasedon Best Available Control
Technology (BACT) limits and by what other air districts and jurisdictions had determined to be
attainable.

Incontrasttd he cont ai nepermiggtheasedi iemcs 1l It g & peemitdaes i | 1ty
not specifyeithera NOxor a SOxemission limit butit doescontain a throughput limiAlthough

not subject to &Ox emissiorlimit, the sodium silicate facilitinstaleda Tri-mersystemsimilar

to thecontainer glassstallationto reduce NOx emissionalthoughthe sodium silicate facility

is included in the SOx RECLAIM program, was exempt fromreporting any SOx emissions

becausdt uses 100% natural gasits furnace and processes mauifate containing materials.

In general, since the installation of the-firer systers, significant reductions in NOx emissions
have beembservedt both thecontainer glasandsodium silicatefacilities. In contrastto NOx
emissionsstaff has not observed significant SOx reductions, due in part because NOx reduction
was the primary driver behind the installation of the emission controls equipment and because
there is no SOx data frothe sodium silicate facility These obervations and their significance

will bediscussed further under the section assessing air pollution ctaanolologies

Other Requlatory Requirements

ForthisBARCT assessmenttadf comparedRule 1117emission limitgo limits for glass melting
equipment in other air districtgithin Californiaand jurisdiction®utside of California

PAR 1117 2-2 March 2020
Preliminary Draft Staff Report



Chapter 2

In its initial review, gaff noted thasomeair districts andurisdictionsdistinguishedetweerthe

type of glass manufacturingror example, Sadoaquin Valley Air Pollution Control District
(SJVAPCD) Rule 4354 Glass Melting Furnacesstablishd emission limits forthe production

of either container glass, flat glass,fiberglasgsee Table ). Similarly, State of Pennsylvania
Code 25, Seabn 1291 Standards for Sources Control of NOx Emissions from Glass Melting
Furnacesalso established limits based on different glass production operadistiaguishing
between container glass, fiberglass, flat glass, and pressed or blowfsgé&a$able 2).

In contrast to the SJVAPCD and the State of Pennsylvania, Bay Area Air Quality Management
District (BAAQMD) Regulation 9, Rule 12, Section12-301 i Nitrogen Oxides from Glass
Melting Furnacegnade no distinction in the type of glass manufacturing for its NOx emission
limit. The BAAQMD set a NOx emission limit of 5.5 Ibs of NOx per short ton of glass pulled
averaged over any consecutiveh@ur peiod, making no distinction in the type of glass
manufacturing.

Table 2-1: SJVAPCD Rule 4354
NOx Emission Limits
(Ibs NOx per ton glass producedl

Container Glass 1.5

. 1.7
Fiberglass 3. 00D
Flat Glass 3.7
(Standard Option) 3.2
Flat Glass 3.4
(Enhanced Option) 2.%¥

Block 24-hour average
Rolling 30-day average
Not subject to California Public Resources Code Section 1¢
Subject to California Public Resources Code Section 1951!

O 0O m >

Table 2-2: PennsylvaniaCode 25, Section 129
NOx Emission Limits*
(Ibs NOx per ton glass produced)

Container Glass 4.0
Fiberglass 4.0
Flat Glass 7.0
Pressed or Blown Glass 7.0
PAR 1117 2-3 March 2020
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All Other Glass 6.0

A Rolling 30-day average

In addition to comparing NOx emission limits set by other air districts and jurisdictions, staff also
reviewedpermitsissued to glass meltinigailities across the countrio identify NOx emission
limits for comparable operations oneexample, &aff noted that furnace operated #he Gallo
Glass Company located in Modesto, Califonsigpermitted not to exceed 1.4 Ibs NOx per ton of
glass pulledAt this location,Gallo manufactwes container glasand dthough it is within the
jurisdiction of the SIVAPCD, the Gallo NOx emission limésset lower than what isstablished

in the SIVAPCD Rule 4354.

After reviewing other permitsissued to glass malg facilities across the countrgtaff also
evaluated actions taken BYSEPA to identify other NOx emission limitestablishedfor
comparable operations. Staff noted that in a settlement agreement with the Durand Glass
Manufacturing Company which opeeata tableware glass manufacturing facility in Millville,

New JerseyDurandwas required to meatNOx emissiorimit of 1.2 Ibs of NOx per ton of glass
produced on a 3@ay rolling average and 1.0 Ibs of NOx per ton of glass produced on@a$65
rolling average.

As was noted earlier, ttf@outh Coast AQMIpermit for thesodium silicatdacility does not have

a NOx emission limit specifically written into it. However, staff noted that at altweresticTitle
V-permitted facilities operated by thesame cqgovoration that producessodium silicate NOx
emission limitsare includedwithin the respective facility permifor exampleattwo sodium
silicatefacilities, oneoperating in Baltimore, Maryland amhother inChester, Pennsylvania, the
sodium silicate melting furnaces have permitted limits of 5.73 Ibs of NOx per ton produced and
6.0 Ibs of NOx per ton produced, respectively.

Assesment ofPollution Control Technologies

Currentair pollution control technology foglass melting and sodium silicate furnacas be
divided intothreecommercially availablesystems Each one will be described in the following
sections

Regenerative burners

Oxy-fueled burner technology
SelectiveCatalytic Reduction (SCR)and
Ceramic Catalyst Filtration (CCF)

= =4 =4 -9

1 Regenerative burners

Glass melting furnaces can be configured in a standard configuration where burners are mounted
in a sideport arrangement on both sides, and are fired continuouslynatteely, a crossired

PAR 1117 2-4 March 2020
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regenerative furnace cycles its firing from one side to the other, reversing direction on a periodic
basis. The cyclic operation of this furnace allows for waste heat to be recovered and used to preheat
combustion air fortheoppasig si deds burner s, i mproving effi
emissions.

1 Oxyfueled Burner Technology

Oxy-fueled combustion is a NOx reduction technology that uses oxggeched air to combust

fuel, instead of ambient air. By increasing the cotregion of oxygen in the combustion air, two
benefits are noted. The first is that the amount of fuel used in the combustion process can be
reduced. Reducing the amount of fuel used can lead to less NOx emissions. Oxygen combusts with
fuel releasing energy heat the glass making or sodium silicate process. By having more oxygen
in a given volume of air, oxyich air requires less overall air volume needed in the combustion
process compared with ambient air. In the combustion process, some of the deasgdns used

to also heat the overall volume of gas. Reducing the overall volume of air then in turn reduces the
amount of fuel used. The second effect is that by increasing the concentration of oxygen in air,
other constituents like nitrogen are dig@d. With less nitrogen in air, less NOx from combustion

is produced.

Typical NOx conversion efficiencies for oxyeled burners varies depending on operation and
configuration. Although NOx reduction may be beneficial, costs associated with oxygen
enrichment may make this option expensive relative to other technologies because of the additional
equipment costs associated with the construction and operation an onsite plant to supply the
oxygen.

1 SCR

SCRisacommercially availablair pollution contol technologyused to reducBlOx emissions
from combustion source§he SCR processorks bychemicallyconvertng NOXx into nitrogen
and water vapor. lmonia(or similarly based reagestich as uréas injectedinto theexhausof
acombustion sourc& he exhausthenpassethrough a fixed catalyst bed where NOx reacts with
ammoniaandis convertednto nitrogenand water vapoas illustrated by the following equat®n

6NO + 4NH A 5Nz + 6H0O (reduction of NO to B
6NO2 + 8NHz A 7N2 + 12H>0 (reduction of NQto Ny)

The catalyst is typically designed in a hoft®ymbed lattice structummbedded with active metal
oxides site. Catalyst efficiency relieen good dispersigmixing, optimal temperature rangand
catalyst activity However, atdyst activity canbe adversely affected by poisoning of the active
sites from contaminantsuch as sulfyrby thermal sinteringdue to high temperatur®r by
pluggingfrom particulate mattgiPM) and salts. Typical conversion efficiencies for SCR systems
can range between 9095% for NOx.Although NOx conversion can be higising an SCR
system capital investment, operating cost, and increased reagent usageakeyhis option less
costeffective compared to other emission control technologidditionally, consideration is
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required for the minimization of any excess unreacted ammonia past the SCR catalyst, otherwise
known as ammonia slip.

9 Ceramic Catalyst FiltratiorQCF)

CCF is a commercially available air pollution control system used to reduce NOx emissions from
combustion sources. It is similar to SCR technology in dhagagenis injected into the exhaust

gas froma combustion source. The exhaust then passes theofiggd catalyst bed where NOx
reacts with ammonia and is converted into nitrogen and water Mageran SCR, the catalyst

bed in impregnated with metal oxidg2ee Figure 2). Unlike an SCR, however, the catalyst bed

is configured into a cylindrical,ezamic filter elementMultiple filter elements ar¢éhen arranged

in an enclosedtructure where the gas mixture passes through the element walls.

Typical NOx conversion efficiencies for CCF systems are comparable to traditional SCR systems.
In addition © NOx reduction, CCF systems can be designed to remove other air pollutants such as
SOx and PMAIthough NOx conversion can be high using a CCF system, capital investment,
operating cost, and increased reagent usage may make this option leftectgecompared to

other emission control technologies. However, the potential to remove pollutants in addition to
NOx can make this option attractive to install.

Figure 2-2: Ceramic Filter Control System*

CLEAN Particulate captured on Nano-catalyst embedded

AIR . the filter surface in the walls of the filter
destroys NOx
Nano-Catalyst < AT
embedded in —————jp { NOx & NH;
the walls I N; €+——+— converted 1o
of the filter I H0 { N2 & H:O
i N: H;0 :
H:0 Inlet -
N; 1 CLEAN e
NOx nM, 3 o”:O o “NH; NOx AIR 1%, Process PM+
NOx NH R Wi NOx i, NOx g SO; Sorbent PM+
NOy NH; NOx NOx pi NOx ; NOyx+ Ammonia
ey e b5
A i
NOx and
AIR € Ammonia React DIRTY AIR DIRTY AIR
| FLOW { to Destroy NOx by

Meets EPA Regulations
* Image courtesy of Tri-mer Corporation
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Figure 2-3: Tri-mer Ultracat Control System Baghouse*
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Chapter 3

INTRODUCTION

PAR 1117 is danding rule for facilities in RECLAIM that establishes NOx and SOx emission
limits for container glass melting and sodium silicate furnaces. The purpose of the proposed
amendments is testablish Best Available Retrofit Control Technology (BARCT) emission limits
for glass melting and sodium silicate furnaces.

PROPOSED AMENDMENTS TO RULE 1117

Rule 1117 was adopted on February 5, 1982 and was amendétheran January 6, 1984. As
partof this rulemaking effort, the rule not only will be revised to reflect BARCT NOx and SOx
emission levels but it will also be amended to expand the applicability to include sodium silicate
furnaces, to include new operational requirements, and addregé®@we#mnd SOx emissions. New
sections and definitions are also added for clarity. Some provisions will be deleted as they are no
longer applicable or relevaritcluding a SOx emission limit as part of this rulemaking, helps to
address the future transitiaf the SOx RECLAIM program. The rule title will be revised to:
Emissions fronContainerGlass Melting and Sodium Silicate Furnaces.

NewPurposd Subdivision (a)

Previously, Rule 1117 did not have a subdivision that described the purpose of the rule. Consistent
with recent sourcepecific rules, a purpose was added. PAR 1117 adds the following language for
the purpose of the rule.

1 The purpose ahis ruleis to imit emissions 0Oxides of Nitrogen (NOxand Oxides of Sulfur
(SOx) from facilities producing container glass and sodium silicate

NewApplicability i Subdivision (b)

Previously, Rule 1117 did not have a subdivision that described the applicabititg odle.
Consistent with recent sourspecific rules, applicability was added to PAR 1117. It should be
noted that auxiliary combustion equipment associated with container glass melting furnaces and
sodium silicate furnaces are proposed to be includedisnrule. Currently, there are only two
facilities operating within theSouth Coast AQMUDurisdiction that PAR 1117 will apply to. Both

are currently in the RECLAIM program. The provisions of PAR 1117 will apply to these facilities
while in RECLAIM andatfter they transition out of RECLAIM.

Although the operations at the two facilities are distinct enough to require different emission limits,
it was determined that there was sufficient similarity to consolidate the sodium silicate furnace
operation intd?AR 1117 with the acknowledgement that there are distinct differences between the
equipment, process, operation, and configuration.

PAR 1117 adds the following languad¢e the applicabilityof the rule forclarity and for
consistency with otheBouth Coast AQMDules.

PAR 1117 31 March 2020
Preliminary Draft Staff Report



Chapter 3

1 The provisions of this rule shall apply tiee owner or operatasf a RECLAIM facility or
Former RECLAIM facility that operates container glass melting furnace and assodiate
auxiliary combwstion equipmenor that operates a sodium silicate furnace

New and ModifiedDefinitionsi Subdivision (c)

Subdivision (c) wasmendedo reflectnewand revisedlefinitionsand to delete obsoleterms
The definitions were rearrangéd bein alphabetical orderThe following new and modified
definitions reflecthe proposeé changes.

1 AUXILIARY COMBUSTION EQUIPMEN®eans angombustiorequipment associated with
the conveyance system or annealing equipment used in the container glass production process.

This definition was added sintlee container glass facilitpperats other combustion sources
related to the manufacturing proceBlseir container glasproductionline also includes heated
conveyance systemfforehearths/refinersand annealing furnacehl.is the intent of staff to
havethis type of equipmentoveredin PAR 1117to streamlinesimplify complianceunder
oneindustry-specific rule

1 CONTAINER GLASS MELTING FURNACE means any furnace used to melt material in the
production of food and beverage type containers manufactured by pressing, blowing in molds,
drawing, rolling, or casting glass. Container glass doesinofude flat glass that is used in
windows, windshields, plate glass, etc., and which is produced by the float, sheet, rolled, or
plate glass process

The definition for container glass melting furnaces was updated to differentiate this type of
furnace fom sodium silicate furnaces. It was also was updated to list exclusions to the
definition of container glass melting furnaces. By combining references to flat glass and glass
tableware operations, this revision allows the removal of these two processeshf
exemption portion of the rule. Although other types of glass melting furnace operations were
under RECLAIM in the past, these facilities conducting these operations have since shut down.

1 CULLET meanscrap glass which is added to the formulatiombecharged to aontainer
glassmelting furnace

This definitionwas modified slightly to clarify that the additioh scrap glassnly applies to
the container glass melting process.

1 DAY means the continuous-Bdur periodfrom 12:00 amthrough11:59 pm.

This definition was added to provide clarity as to what is considered one day of operation. This
becomes relevanthen following theproposedaveraging provisions in PAR 1117.

1 FORMER RECLAIM FACILITY means a facility, or any of its successors, that was in the
Regional Clean Air Incentives Market as of January 5, 2018, as established in Regulation XX,
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that has received a final determination notification, and is no longer in tBELRIM
program.

This defines when a facility no | onger is re
as the facility transitions out of RECLAIM.

1 FURNACE means, for the purpose of this rule, either a container glass melting furnace or
sodium silicate furnace.
[

Unl ess specifically referenced as a fdcont a
t bot h

c

furnaceo the term furnace will apply 0

71 IDLING means the operation of a furnace at less than 25 percent of thegimdcapacity
as stated on the Permit to Operadad where the furnace is notindergoing startup or
shutdown

Additional language was added to differentiate idling activities from startup and shutdown
activities. The rule is being amended to restrictivates associated with idling, startup, and
shutdown activitieswhichis detailed in another subdivision of PAR 11Agtivities thatcan
necessate a period of idling camclude:a producicompositionathange atemporary pause

in operatiorknown asafi h o t , drahdrtteianperiodsof timewhereafurnace ikept warm
while maintenancef pallution controlequipment is performed

1T NOx EMISSIONS means the sum of nitric oxides and nitrogen dioxides emittathtedlas
nitrogen dioxide.

This definition was added for clarity.

1 PRODUCTION CAPACITY meansantainer glass or sodium silicapull limit found in a
Permit to Operate for the applicable furnace

This definition wasnodifiedfor clarity.

1 PULL or PULLED means the amount of product produced by a furnace, expressed in short
tons per day

This definition wasnodifiedfor clarity.

1 RECLAIM FACILITY means a facility, or any of its successors, that was in the Regional Clean
Air Incentives Market as ofahuary 5, 2018, as established in Regulation XX.

This defines what facilities are RECLAIM facilities.

1 SHUTDOWN means that period of time during which a furnace is allowed to cool from
operating temperatusgto a furnace temperatureelow 200 .
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This definition was modifiedo addlanguage to differentiate shutdown activities from idling

and startup activitie®reviously, the rule considered a shutdown to occur when a furnace was
nall owed to cool from operati ndgherée waapner at ur
consideration of what cooling to a lower temperature meant. In this revised definition, a
shutdown is considered the process of coddifigrnacefrom an operating temperatungth

the intent of reaching ambieair temperaturefFor examplean operator may cut production

and furnace temperatyteut still keepa furnace hoénoughto ramp production back uphis

Ahot s m@nillb gnoodehsloolld mobe considerea shutdownbut ratheran idling

activity. In addition ashutdownperiad is considered to start when prodéi@m the furnace

is no longer beingulled.

1 SODIUM SILICATEHFURNACE means any furnace used to melt material in the production of
various watersoluble substances obtained in the form of crystals, glagsesders, or
agueous solutions, used in a variety of industrial and consumer products.

Previously, there had been no definition fodium silicate furnace This definition was
added to differentiate this tyjé furnace from container glasgeltingfurnacesThe definition
is referencedn partfrom the online Merriam Webster dictionary at:
https://www.merrianrwebster.com/dictionary/sodium%20silicate

1 SOx EMISSIONSeanssulfur dioxides emitted
This definition was added for clarity.

1 STARTUP means that period of time during which a furnace is heated to operating
temperature froma furnace temperature e | ow. 200

The definition was modifietb add languagt differentiate startup activities from idling and
shutdown activitiesPreviously, the rule considered a startup to occur when a furnace was
Aheat ed ttoe noppeerraattuirnreg from a | ower temperatur
what heating to an operating temperature meant. In this revised definition, a startup is
considered the process of heating a furnace with the intent of reaching an operating temperature
starting from ambient condition&s mentioned previous)yan operator may cut production

but keep a furnackot enougho ramp production back uRamping back up from hi s A h o't
standbyo mode s h o uslartupbut cather bneidling activityin ddelitiog @ a
startup is consideretd end once product is being pulled from the furnace.

1 The definition foENERGY RECOVERNas removed as no longer applicaldlee definition
for FURNACE REBUILDvas removed as the amended rule no longer requiredighirsction.

RevisedRequiremerdi Subdivision (d)
1 Previous(d)(1) 1 (d)(6)

The previous subparagraphs were no longer considered applasablgere removed and
replaced with the following provisions.
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T New(d)(1) T NOx and SOxemission limitsor container glasmeltingfurnaces

The current Rule 1117 NOx emission limit for container glass melting furnaces is 4.0 pounds
of NOx per ton of glass pulled@he 2015 NOx RECLAIM amendmenigere a result of a
BARCT assessment that also included comaglass melting and sodium silicate furnates
that evaluation, staff concluded that 80% NOx emissiorwas feaible and cost effective.
Furthermore, staff sonclusion was confirmed by a contracted tipedty consultantThe
recommended BARCEmission factor for container glass melting furnasas 0.24pound

of NOx per ton of glass pulleds stated omable 6 of Rule 2002 Allocations for Oxides of
Nitrogen(NOx) and Oxides of SulfufSOX). Based on tis BARCT assessmeifiir PAR 1117

the cantainer glass melting furnace is using a @&€thnology that can achieve NOx emissions
well below 4.0pounds ofNOx per ton of glass pulled. As a result, the current limit in Rule
1117 is not representative of what has been demonstrated in for glasg fueltaces in the
South Coast AQMD.

Staff analyzed NOx emission data from 2016 through 201&iaiaineiglass melting furnaces

at thecontainerglass melting facility. This period covered the time prior to and after the
installation of their CCF pollubn control equipment. Based on the evaluation of the
operational data (see Appendix Ajaff is recommending a NOx emission limit of 0.25 paind

of NOx per ton of glass pulled, averaged over a rollingd@@ period. Arolling 30-day
averaging period wa®kcted based on the operational variahilititich is due to changes in
types of glass containers produc&hff looked at other jurisdictions for guidance. For a
majority of instances, staff found that a rolling @8y averaging was common. In some sase
arolling 365day averaging provision was also put in place as a complement-tegy 36lling
averaging provision. For example, the Durand Glass Manufacturing plant in Millville, New
Jersey has a NOx permitted limit of Jp8unds ofNOx per ton of glas pulled on a 3@ay
rolling average and a limit of 1f@ounds ofNOx per ton of glass pulled on a 3@&y rolling
average Proposed Amended Rule 1117 is proposing the following NOx emission limit for
container glass melting furnaces:

(d)(2)(A)T The owner or operator of a container glass melting furnace shall not operate a
furnace, except during periods of idling, startup, or shutdown, in a manner that exceeds:

0.25 pound of NOx per ton of glass pulled, averaged over a r8ithty period
Staff also concluded that the current SOx emission limit as establisheddontaéner glass
facility permitand in other jurisdictioneepresergcurrentBARCT. The followingSOx limit

isincluded in theproposed provisian

(d)(2)(B) i The owner or operator of a container glass melting furnace shall not operate a
furnace, except during periods of idling, startup, or shutdown, in a manner that exceeds:

1.1poundsof SOxper ton of product pullecaveraged overmlling 30-day
period
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Changing theemission limitto a concentraticivased standargbaris per million by volume,

dry) was evaluated by stafétaff reviewed how emissions are reported and regulated by other
jurisdictions and found that tlnventional reportingtandard is poursbf pollutantper ton

of glass pulledStaff hasproposedo keep the emission compliansndardbn a pounds of
pollutantper ton of glass pulled basis.

T New(d)(2) T NOxand SOxemission limitsor sodium silicate furnaces
Rule 1117 currently does not include a NOx emission limit for sodium silicate furnaces. The

2015 NOx RECLAIM amendments were a result of a BARCT assessment that also included
container glass melting and sodium silicate furnaces. In that evaluation pstelfided that a

80% NOX emi ssi on was feasi bl e and cost ef

confirmed by a contracted thighrty consultant. The recommended BARCT emission factor
for sodium silicate furnaces wa28pounds of NOx per ton of gda pulled, as stated on Table

6 of Rule 2002 Allocations for Oxides of Nitrogen (NOx) and Oxides of Sulfur (SOx). Based
on this BARCT assessment for PAR 1117, staff concludedt¢ichhology exists such that
NOx emissions can reduced well below the éxgstNOx emission limit for glass melting
furnaces of 4.@ounds ofNOXx per ton of glass pulled.

Staff analyzed NOx emission data from 2016 through 2019 for the sodium silicate furnace at
the sodium silicate facility. This period covered the time pricartd after the installation of

their CCF emissions control equipment. Based on the evaluation of the operational data (see
Appendix A), staff is recommending a NOx emission limit of 0.50 pound of NOx per ton of
product pulled, averaged over a rolling@&) period. A 30dayaveraging period was selected
based on the operational variability which is due to operational configuration of the furnace.
Proposed Amended Rule 1117 is proposing the following NOx emission limit for sodium
silicate furnaces:

(d)()(A) T The owner or operator ofsodium silicatdurnace shall not operate a furnace,
except during periods of idling, startup, or shutdown, in a manner that exceeds:

0.50pound of NOx per ton giroductpulled, averaged over a rolling-8lay period

Staff also concluded that the current SOx emission liasitestablishetbr container glass
melting furnace and based on review of other jurisdictions, is representative of current
BARCT. The following SOx limit is included in the proposed provision:

(d)(2)(B) 1 The owner or operator ofsodium silicatdurnace shall not operate a furnace,
except during periods of idling, startup, or shutdown, in a manner that exceeds:

1.1poundsof SOxper ton of product pulledveraged over @lling 30-day
period if not fired on 100% natural gas

The furnace at thesodium silicatefacility is currently permittedin the SOx RECLAIM
program but is no longer a SOx emitting souré&eviously,the facility had the ability to
supplyits furnace with No. Zuel oil, butit hassince changed its primary fuel to natural gas
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and has removedl infrastructure to support fuel oifhe proposed provisigolaces a limit in
the event that a fuel other than natural gas is used anck s inNSOxemissions

T New(d)(3) 1 Operationatestrictions

(d)(3)(A) T Idling

Previously idling had been exemptdobm the provisions of th&ule 1117However, oncern
that idling may lead tounrestricted emissions with no limitations or gapmptedstaff to
consider implementingneasurs to limit emissions from thisype of activity. At the same
time, staff recogniz#¢the need to provide operational flexibilityr instances where a facility
may require a temporary transitednperiod where shutting down a furnace may not be
warranted. For example productchangemay necessitate a periofltime whereidling may
take placeas themanufacturingdine transitions from one product to another

Facilities idle their furnaces because it is inefficient to sthodvn and start up again
Furthermore, this shutdown and startup process tsdeyal days to completéor guidance

and comparison, staff reviewed how idling is regulated in other jurisd&tin general, idling

is defined as the operation of a furnace at less than 25% of the permitted glass production
capacity. In other jurisdictions, during idlingmissions are not counted towandsnplying

with an emission limit. However, when regulatetling emissionsnay becapped for a given
operation. For example, SJVAPCD Rule 48£s not count idling emissions for compliance
determination but it dodsnits idling emissions using the following formula:

Ei.max= Ei X Capacity
where, Eimax maximum daily emission of pollutant i during idling

Ei applicable emission limit
Capacity= furnaceds permitted gl ass

Similarly, in Title V permits issued to the PQ Corporation in Chester, Pennsylvania and the
Gallo Glass @mpany in Modesto, CaliforniaNOx emissions are not counted towards
compliance determinatiotdowever, emissionare limited duringdling events such th&Q
(Chester) and Gallo have idling NOx emission limits of 1,670 Ibs/day and 780 Ibs/day,
respectivey.

While there are examples of idling emissions being regulatedspecifiedemission level
staff did not findexamplesvhere the length atlling time was regulatedNonethelessstaff is
concerned that a furnace may be at idling conditions for detarmined length of tim&.o
address thipotentialunlimited amount of idling time, staff proposes the followgngvisions

1 The owner or operatahall not operate a furnace for more th24@ consecutive hours
per evenand 960 cumulative hours imany rolling 365day periodduring periods of
idling.

PAR 1117 3-7 March 2020
Preliminary Draft Staff Report



Chapter 3

Based on discussions with th&ectedfacilities, establishinga limit of 240 hours orl0 days
of idling was a reasonable expectation for a product transition asevetll ascheduleddling
eventghat occur annuly. Moreover, setting a limit #60hours gvesoperators flexibility to
have multiple idling events during a rolling 36ay periodyet at the same timémiting the
emissions from this type of activit¢onsistentvith other jurisdictims, staff recommends that
idling emissions not be counted towards compliance determination.

(d)(3)(B) 1 Startup

Under Rule 1117there were no restrictions associated with isignip a furnacePAR 1117
proposes to defina startup as initiating furnace operation fratemperaturéo e | ow .2 00
startupperiod should be considered to end once product is being pulled from the furnace.
Concern that unlimited and unregulated stastoqay leadto unrestricted emissions with no
limitations or caphasprompted staff to consider implementing measures to limit emissions
from this type of activity. At the same time, staff recogsathe need to provide flexibilityo
operators during startups

For guidance and comparison, staff iesved how a startup are regulated in other
jurisdictions. In other jurisdictions, during startups, emissions are not counted towards
complying with an emission limitynder SIVAPCD Rule 4354, startups from a furnace rebuild
are regulated on a cabg-casebasis to maximum time betweeni7Q00 days for a container
glassmelting furnace. There is, however, no restrictimm the amount of timéor a startup

from a nonfurnace rebuild stanp event

Staff is concerned that a furnace may be at startup conslitor an undetermined length of
time. To address this unlimited amount of startup time, staff proposes the follswviilar,
but more restrictive@rovisionthanSIJVAPCDD s :r u |l e

(A) A facility shall not operate a furnace for more thdROhours pesstartupperiod

Based on discussions with representatives of the container glass facility, setting a limit of 720
hours or 30 days for a startup is appropriate based on normal startup procedures.

(d)(3)(C) i Shutdown

Rule 1117currently hasno restrictions associated wisthutting down a furnaceétaff has
proposeddefining a shutdown as stopping furnace operation and cooling towards a
t emper at ur eAsbuabwn peria2i Should be considetebeinitiated once product
from the furnace is no longer pull€bncern that unlimited and unregulated startups may lead
to unrestricted emissions with no limitations or chps prompted staff to consider
implementing measures to limit emissions from this type of activity. At the sene, staff
recognizethe need to provide flexibility to operators dursigutdowns

For guidance and comparison, staff reviewed hovshatdownis regulated in other
jurisdictions. In other jurisdictions, emissiodsiring shutdownsare not counted towards
complying with an emission limit. Under SJVAPCD Rule 4384tdownsarelimited not to
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exceed 20 days once the furnace is below an idlinghbtd of 25% of the permitted glass
production rate

Using SJVAPCD Rule 4354s guidancestaff is proposing a similasut more restrictive
limitation to the shutdown of a furnace:

1 A facility shall not operate a furnace for more tha#0 hours per shubevn period

Although staff has proposed less time than what is contained in SIVAPCD Rule 4354 (20 days
in SIVAPCD Rule 4354 versus 10 days or 240 hours in PAR 1117), this amount of time is a
reasonable expectatiopursuant to shutdown procedurbased ondiscussions with the
affected facilities.

1 New(d)@) 7 Operation of emission control equipment

When the rule was last amended in 1984, the glass melting and sodium silicate furnaces did
not have any added emission control equipment like a CCF system. Since 2017, both the
container glass and sodium silic&eilities installed CCF systems to contiéOx emissions.

As a resultdaff is addinga requirement that states:

91 During operation of a furnace including periods of idling, startup, or shutdown, the
owner or operator of a furnace shall maintain in operation any exhaust emission control
systems, ncluding the injection of any associated chemical reagent into the exhaust
streamto control NOx if the temperature of the gas to the inlet of the emission control
system is greater than or equal to 450 deg F.

This provision mirrors whahas been obserdein other jurisdictionsFor example,n the
SJVAPCD Rule 4354, during idling, startups, or shutdquwhmes emission control systeshall
be in operation whenevezchnologically feasible

Staff notes what is technologically feasible requires furtheriitation. The CCF system
operates as designed within a normal temperature operating whetaxeer450 deg F and
900 deg FTheintentof this provision is texplicitly requirethe emission control equipment
to bein operationand injecting ammonia or siilar reagentwhen the temperature of the
exhausfrom the furnaceo itis above a minimunoperationatemperaturegeven if the furnace

is idling, in startup, or in the process a$hutdown.If an operator can still inject ammonia
while reducing NOxwithout exceeding an ammonia slip limit, then this activity would be
encouraged.

1 New(d)(5) T Auxiliary combustion equipment

One of theobjectives ofPAR 1117is to providecontainerglass melting and sodium silicate

facility operators with a single ingdtry-specific rule that would encompass relevant
combustion sources at their facilities. Staff recognizedthate c ont ai n emcegsl ass f
lines include such auxiliary combustion equipment. This subparagraph limits emissions from
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this equipmento emission levels currently established for comparable equipment regulated by
South Coast AQMD Rule 1147NOx Reductions from Miscellaneous Sources.

The conveyance system burners located along the forehearths and refiners coming out of the
glass meltingurnace for the production of container glass are numerous. They number in the
hundreds and the types of burners are of a standard open flame type that have no viable method
for emissiongesting because they are not enclosed and vent to the atmog§jtesrentainer
glass facilityunderwent a rebuild on both of their furnace lines in 2017, so the proposed
provision would require the replacement of these burners at the tisnsulifsequerfurnace
rebuild with burners that are certified by the manufactireneet either 30 ppm at 3% O2 dry

or 0.036 pound of NOx per million BTU of heat inpStaff proposes at time interval &%

years from the date of amendment.

Equipment manufacturers have stated that the ability to test and certify these typegis burn
could be achieved in the near future. Similathg container glass facilitpperates several
annealing furnaces (Lehr furnaces) that are natural gas fired. It should be not#te that
container glass facilitalso has installed Lehr ovens that are electric and not natural gas fired.
The proposed provision would also require compliance with ditfierlimit by 15years from

the date of amendment

Currently under RECLAIM, these combustion devices are only reduo report their mass
emissions by using a default emission factor of 130 |Ibs of NOx per standard cubic foot, roughly
equivalent to 101 ppm, corrected to 3% oxygen. This proposed provision would state:

1 By [15 yearsafter Date of Amendmeptthe owner or operator of a container glass
facility shall not operate the auxiliary combustion equipment used in the manufacture
of container glass that exceeds a NOx emission limit of 30 ppmvd at 3% O2, dry or
0.036Ib/MMBTU heat input.

RevisedCompliance Bterminatiori Subdivision (e)

1 Previous(e)(1) and (e)(2)

The previous subparagraphs were no longer considered applarablgere removed and
replaced with the following provisions.

1 New(e)@@) i CEMS requirements

Staff recognizes th&EMSrequirements differ betweehe RECLAIM programregulated by
Rules 2011 and 201&hd a commandndcontrol regulatory structuregulated by Rules 218
and 218.1This section is added to facilitate the transition of the appkcafmbnitoring,
reporting, and recordkeeping requirements specified in RECLAIM versus a coramand
control system. The provision reads:

The owner or operator of a container glass melting furnace or sodium silicate furnace shall:
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1 Determinecompliance with the emission limits in paragraphs (d)(1) and (d)(2) on a
rolling 30-day average using a Continuous Emissions Monitoring System (CEMS),
except if a furnace operates for fewer than 30 days, then compliance for NOx will be
determined based dhe average for the actual days of operation. A facility owner or
operator shall comply with the applicable monitoring, reporting, and recordkeeping
requirements specified in:

(A) Rules 2011 and 2012 for RECLAIM facilities; or
(B) Rules 218 and 218.1 for formBECLAIM facilities.

The currentersion of Rule 1117 requires a facility owner or operttaletermine compliance
with an emission limit averagever a 3hour period for a furnace not equipped witBEMS.

For furnaces equipped with a CEM&eraging may be allowed over a2dur period. A 24
hour averaging basis to determine compliance was something that staff further evaluated.

Staff also reviewed emissions data for btite container glass and sodium silicateiliies

from 2016 througl2019. In their review, staff had noticed spikes in the data corresponding to
transient operational issues. Some of these issues were identified as actions taken to comply
with a permitted ammonia limit. When staff applied a rollingd2§ averaging to thdata,

these transient spikes were not as significant as to affect the compliance determination.

Therefore, to provide the operator with flexibility to respond to transient operational issues,
staff has included a provision that requires compliance detation to be made on a -8y

rolling average basis. Moreover, recognizing thatsodium silicate facilitpperates a batch
process where a rolling 3fay period may not be achievable, the provision alkows
averaging over the actual days of operation

Emissions from idling, startups, and shutdowwsuld not be included in the rolling 3fay
average

1 New(e)@) 1 Auxiliary equipment provision

Included in subparagraph (8)( auxiliary combustion equipment will be covered under the
provisions of PAR 1117The proposed limits mirror what is currently contained in Rule 1147
and would have applied to this type of equipment. Howevatff, ’ecognizes that ther@re
challenges fothe verification of the proposed limits. Specificalllgere is concerwith the
configuration of theconveyance systemt the container glass facilityit does not allow for
accurate and verifiable emissions testing. What staff proposésu of a source tesis to
accept certification from the original equipment manufact(@&M) that the burnerased in

the conveyance systehrave been tested am@n meet theoroposed emissiongvels. For
annealing furnaces that are combustion sesirthis equipment can either be source tested to
demonstrate compliance or the operator can provide OEM certification.

Once the equipment has met the verification required uthiersubparagraptthere is no
additional testinghat will be required.
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New Recordkeeping Subdivision (f)

Staff added a recordkeeping section to this saléhat records to demonstrate the pounds of
pollutant per ton of product pulled ameaintained. These records include the total hours of
operation, the quantity of produpulled from each furnace, and the requirement that the
pollutant emission rate be kept on a pasiatpollutantper ton of product pulled, as applicable,

on a rolling 36day average. Here, it should be noted that product refers to etth&iner

glass poduct or sodium silicate product. Currently, NOx and SOx are the pollutants regulated
by PAR 1117; however, in the case of gwium silicate facilitythe SOx limitwould not

apply ifit continuesto operate on 100% natural gas.

In addition, gprovision requiring a facilityowner or operataio retainall data, logs, and other
information required by this rule for at least five years lagchade available for inspection by
the Executive Officer is added. For current RECLAIM facilities, any reportingirements
under Regulation XX will still be in effect until the facility exits the RECLAIM program.

RevisedExemptiond Subdivision €)

1 Revisedg)(1)1 Reduce applicability threshold to provide relief only to small operators
Currently, subparagraph (f)(1) exemgtesm the provision of the ruléurnaces which are
limited by their permit to operate to 15 Ibs of NOx per hwhich equates to up to 65t@ns
per year which is unacceptably high
Staff proposes to change the exemption to apply to furrthe¢sare exempt from permits and
to furnaceghat produce less than 100 tons of product per year. It is in the intention to provide
this relief to small shops that may be manufacturing niche or artisan products.

1 Previous(g)(3) and ¢)(4) T Remove glass tablewaamd flat glasgxemptiors

These tvo exemptions were removed from this section iamedrporatedn the definition for
container glass furnader exclusion

1 Revisedg)(5)i Revision of fiberglass exemption
Additional description of what is fiberglass was added for clarity.
1 Previous(f)(6) i Remove idling exemption
As stated earlier, staff is concerned that idling should not be allowed to occur for an unlimited

amount of time. Provisions have been included to regulate what is considered idling and how
long idling would be dbwed to occur.
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Chapter 4

INTRODUCTION

In December 2015, Regulation XX was amended to implement Control MeasureOCkiBhe

2012 Air Quality Management Plan and to further reduce NOx from RECLAIM facilities. The
amendment implemented NOx BARCT for various pieces of equipment. As part oARETB
assessment, container glass melting and sodium silicate furnaces were required to reduce NOXx
emissions by 80%SubsequentlyControl Measure CME5 of the 2016 AQMRequiredthe
RECLAIM programto achieve further NOx emission reductions of five tagrsday and tainclude

actions to transition the programaoommandandcontrol regulabry structureas soon as feasible

but no later than 2025.

In 2017 ,thecontainer glass and sodium silicate facilitiastalled air pollution control equipment
in respnse to CMBOL1. Since the installation of the control equipment, there has béébxa
reduction of ateast 80% fronthefurnacestboth facilities Thecosts of installation and operation
of thecontrolequipmenfrom the 2017 installation of pollutioroatrol equipmentvill be used to
thecalculate the costffectivenes®f PAR 1117.

EMISSION REDUCTIONS

In 2017, botHacilities installed air pollution control equipment for each of their furnaceshét
container glass facilitya combination of oxyueled burners and a ceramic catalyst filtration
system was installed. Alhe sodium silicate facilityonly a ceramic catalyst fiition system was
installed. Since the startups of these furnaces with the installed emissions control equipment, NOx
emission$iave been reduced hpproximately 0.7 tons per day comparison of emissions before

and after 201% shown in Table 4 below

In 2016, the total NOx emissions from the two furnacelextontainer glass facilitgnd the one
furnace atthe sodium silicate facilitywere reported a®.79 tons perday (tpd). In 2019, the
combined NOx emissions for the three furnaces Wei88tpd. Thisis a significant drofpn NOXx
emissionsof 0.70tpd. It should be noted that tleedium silicatdurnace operated@5 days less in
2019(139days) compared to the number of days operated in 2016 (174 days).

For the auxiliary combustion equipmengfé alsoreviewed what NOx reductiorese achievable
once ths equipmentmeets theNOx emissiorimits established in subparagrah)(g). Currenty,
the auxiliary combustionequipment isclassifiedas RECLAIM process ung and is assigned a
NOx emission factor of 130 Ib/mmsof gas fired(or approximately 10 ppmvd. The combined
annualNOx emissiors from this equipment i/.5 tons per year 00.021 tpd. Therefore, the
emissiornreductiors for the auxiliary equipmentould be5.3tons per year or 0.015 tpd
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Table 4-1: Average Daily NOx Emissions per
Calendar Year
(Ib/day)?
2016 2019
ContainerGlass 0.321 0.0315
Furnace B
ContainerGlass 0.2&2 0.025
Furnace C
Sodium Silicate 0.2 0.032
Total 0.79 0.088
! Based orunauditedRECLAIM data submitted by facilis

COST-EFFECTIVE NESS

Staff conducted a cosdffectiveness analysis for the installatiand operation of the control
equipment and the reduction in NOx emissions observed after installation. To assist in the analysis,
actual cost information was requested and received th@sodum silicate facility However,

cost data was requested basnot beenreceived fronthecontainer glass facilitgt this time For
thecontainer glass facilitystaffutilized estimateprovided by equipment manufacturers arsed
duringthe 2015 BARCT ssessment.

Capital costs included cost for the emissions control system, infrastructure, engineering services,
and installation cost&nnual operating costs included estimates for electricity, reagent, operation
and maintenance, waste disposal, system costs, and filters elements.

The NOx emissions used in the analysis compared 2016 data with 2019 data facibtdls (see
Table 41).

In the calculation, staff assumed a uniformed series present worth factor (PWF) at a 4% interest
rate and a 2year equipment life expectancyhe uniform series present worth factor for these
assumption is 15.622.

PWV =TIC + (PWF x AC)

PWV = present worth value ($)
TIC = total installed cost ($)
AC = annual cost ($)
PWF = uniform series present worth factor (15.622)
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In addition, staff usethe Marshall and Swift cost indexes to scale costs and estimates from 2015

to 2019.The values used were based on the national avésagk industrial equipmerfor 2015

and 2019 04593.7 and 1727.8, respectively.

Since he auxiliarycombustiorequipmentor container glass expected to beeplaced upon the
next furnace rebuildhis isnot expected to incur any incremental c@stociateavith PAR 1117

Based on the preceding analysis, ¢therall costeffectiveness foPAR 1117is calculated to be

Table 4-2: PAR 1117
Cost Effectiveness Analysis

Operation TIC AC PWV CE
P GMM) | GMM) | ($MM) | ($/ton)
GlassMelting
(Container 5.57 0.62 15.2 3,200
Glasg
Sodium
Silicate 4.34 0.11 6.03 3,800
Manufacturing
Auxiliary
Equipment
(Container N/A N/A N/A N/A
Glasy
Total 3,300

approximately$3,30 per ton of NOx reduced.

SOCIOECONOMIC ASSESSMENT

A socioeconomic impact assessment will be conducted and released for public review and
comment at least 30 days prior to the South Coast AQMD Governing Board Hearing which is
anticipaed to be heard on June 5, 2020.

CALIFORNIA ENVIRONMENTAL QUALITY ACT ANALYSIS

Pur suant
regulatory program (Public Resources Code Section 21080.5, @t@@klines Section 15251(l)
and South Coast AQMD Rule 110), the South Coast AQMD, as lead agsnmeyjawing the

to the

Cal

i forni a

Envi

ronment al

Qual.i

proposed project to determine if it will result in any potential adverse environmental impacts.
Appropriate CEQA documentation will be prepdbased on the analysis.
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DRAFT FINDINGS UNDER CALIFORNIA HEALTH AND SAFETY CODE SECTION
40727

Requirements to Make Findings

California Health and Safety Code Sectiii&SC) 40727 requires that prior to adopting,
amending or repeialg a rule or regulation, the South CoAQMD Governing Board shall make

findings of necessity, authority, clarity, consistency, -daplication, and reference based on
relevant information presented at the public hearing and in the staff report.

Necesgy

PAR 1117 isneeded foequipmentunder the RECLAIM prograrthat will be transitioning to a
commandand-control regilatory structureto establish NOx emission limits for furnaces and
auxiliary combustion equipemt that are representative of BARC&s well as monitoring,
reporting, and recordkeeping requirements.

Authority

The South CoasAQMD obtains its authority to adopt, amend, or repeal rules and regulations
pursuant tdH&SC Sections 39002, 39616, 40000, 40001, 40440, 40702, 40725 through 40728,
40920.6,and 41508.

Clarity

PAR 1117 iswritten or displayed so that their meaning can be easily understood by the persons
directly affected by them.

Consistency

PAR 1117 isin harmony with and not in conflict with or contradictory to, existing stafuteurt
decisions or state or federal regulations.

Non-Duplication

PAR 1117will not impose the same requirements as any existing state or federal regulations. The
proposed amended rules are necessary and proper to execute the powers and detie¢s,grad
imposed upon, the South Coa<pMD.

Reference

In amending these rules, the following statutescitihe South CoastQMD hereby implements,

interprets or makes specific are referend¢¢€lSC Sections 39002, 40001, 40702, 40440(a), and
40725 tmough 40728.5.
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COMPARATIVE ANALYSIS

Under H&SC Section 40727.2,éhSouth CoasAQMD is required to perform a comparative
written analysis when adopting, amending, or repealing a rule or regulation. The comparative
analysis is relative texisting federal requements, existing or proposed South Cé&3mMD rules

and air pollution control requirements and guidelines which are applitaldentainerglass
meltingand sodium silicat@urnaces

Staff reviewed existing federal requirementsttfegulate glass melting furnadessompare these
requirements with PAR111Based on the review, staff determined that PAR 11117 does not
conflict with any NOx or SOxemission limitsor recordkeeping requiremeastablishedn the
Code of Federal Regulans (CFRs) for glass manufacturing facilities. In general, the CFRs do
not regulate NOx or SOx emissioBee Table 8.

Table 4-3: Comparative Analysisof PAR 1117
with the Code of Federal Regulations (CFR)
CFR . . Pollutant (s)
Title Part Subpart Title of Regulation Regulated
40 60 CcC Standard of Performance for Glass Melting Furnace P?:;fﬁte
. _ . Particulate
40 63 SSSSSS National Emission Standards fo_r Hazardous Air matter and
Pollutants for Glass Manufacturing Area Sources metal
a1 61 N Natyon_al Emission Standard for Inprgamc Arsenic Arsenic
Emissions from Glass Manufacturing Plants

Staff also reviewed other South Coast AQMD rules relative to PAR 1117. No conflicts were noted
between the two.

Table 4-4: Comparative Analysis of PAR 1117
with Existing South Coast AQMD Rules

Rule Element PAR 1117 RECLAIM
Applicability 1 Container glass melting furnaces| Facilities regulated under the NOx
1 Container glasauxiliary and SOXRECLAIM program
combustionrequipment (SCAQMD Reg. XX)

1 Sodium silicate furnaces
Requirements | { Container glass melting furnaces| {Major Source

NOx: 0.25 Ib/ton pulled NOx/SOx: None
SOx: 1.1 Ib/ton pulled T Process Unit
1 Container glasauxiliary NOx: 130 Ib/mmscf

combustionequipment
30 ppmvd @ 3% &
9 Sodium silicate furnaces
NOx: 0.50 Ib/ton pulled
SOx: 1.1 Ib/ton (if not on 100%
natural gas)
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Reporting 1 Maintain data to be used for 1 Daily electronic reporting for major
compliance determination sources
' Monthly to quarterly reporting for
large sources and process units
T Quarterly Certification of Emission
Report and Annual Permit
Emissions Program for all units
Monitoring 9 A continuous irstack NOx monitor| §A continuous irstack NOx monitor
subject to: for major sources Source testing
U South Coast AQMD Rules 201] once every 5 years for process un
and 2012 for RECLAIM
facilities
U South Coast AQMDRules 218
and 218.1 for former RECLAIM
facilities
Recordkeeping | 1 All data required by this rule shal § Quarterly log for process units

be maintained for at least five
years and made available for
inspection by the Executive
Officer

T <15mi n. dat a = 1
15min. data = 3 years (5 years i
Title V)

I Maintenance & emission records
source test reports, RATA report
audit reports and fuel meter
calibration records for Annual
Permit Emissions Program = 3
years (5 years if Title V)
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Appendix A

Presentation of NOx Emissions from Furnace Operatios

Figures A-1 and A2 illustrate the NOx emissions on a Ibs per day basis reportéx bgntainer
glass facilityfor its container glasmeltingfurnacedrom CY 2016 to CY 20109.

Figure A-1: Furnace B
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Figure A-2: Furnace C
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(Ib NOx/day)
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Figures A-3 and A4 illustrate the NOx emissions per day based on the ratio of emissions to glass

pulled for thecontainer glasmeltingfurnaces from CY 2016 to CY 20109.
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Figures A5 and A6 illustrate the NOx emissions on a rolling-88y average basedh ¢he ratio
of emissions to glass pulled for tbentainer glasmeltingfurnaces from CY 2016 to CY 20109.

Figure A-5: Furnace B
30-Day Rolling Average
(Ib NOx/ton pulled)
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Figure A-6: Furnace C
30-Day Rolling Average
(Ib NOx/ton pulled)
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Figure A7 illustrates the NOx emissions on a Ibs per day basis reportde bgdium silicate
facility for its sodium silicatdurnace from CY 2016 to CY 2019.

Figure A-7: Furnace 1
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Figures A8 illustrates the NOx emissions per day based on the ratio of emissionsstpgled
for thesodium silicatdurnace from CY 2016 to CY 2019.
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